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PURPOSE: To produce a high luster designing property double layer plated steel sheet 
excellent in corrosion resistance and designing properties by applying the surface of a steel 
sheet with Zn or Al hot dip plating and applying the surface with vapor deposition plating of a 
thin topmost surface plating layer with specified roughness. 

CONSTITUTION: On the surface of a steel sheet base material, a substrate plating layer of 
Zn, Al, their allays or the like is formed by about 20 to 60g/m2 by a hot dip plating method. On 
the surface of the same substrate plating layer, a topmost surface plating layer of <15 simple 
substances such as Si, Cu, Ni, Cr, Co, Sn and Ag or their alloys with surface roughness so as 
to regulate the center line average roughness R to ^0.2^m into ^l^m thickness by a vapor 
deposition plating method. The same surface roughness can be obtd. by executing skinpass 
rolling at 0.5 to 3.0 steel sheet elongation percentabe using a bright roll in which the surface 
roughness is regulated to <0.2pm by the center line average roughness Ra before or after the 
formation of the topmost surface plating layer. If required, on the surface of the topmost 
surface plating layer, an organic resin clear coating film is formed by 1 to 20|im film thickness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a base steel plate front face - the following - while the substrate plating layer shown in (a) is 
formed by the hot-dipping method - the front face of this substrate plating layer - the following - the 
high gloss design ****** plating steel plate which the maximum surface plating layer shown in (b) is 
formed less than [ thickness: 1 micrometer ] by the vacuum evaporationo galvanizing method, and is 
characterized by the surface roughness of the maximum surface plating layer being 0.2 micrometers or 
less in center line average-of-roughness-height Ra. 

(a) Substrate plating layer : Zn, Zn alloy-plating layer, aluminum, or an aluminum alloy -plating (layer b) 
maximum surface plating layer: The simple substance of Si, Cu, nickel, Cr, Co, Sn, and Ag, or one 
plating layer of the alloys [claim 2] The high gloss design ****** plating steel plate according to claim 
1 with which an organic resin system clear paint film is formed in the front face of said maximum 
surface plating layer by thickness: l-20micrometer. 

[Claim 3] In manufacturing a high gloss design ****** plating steel plate according to claim 1 After 
forming a substrate plating layer in a base steel plate front face by the hot-dipping method, before 
forming the maximum surface plating layer by the vacuum evaporationo galvanizing method, and/or 
after forming the maximum surface plating layer, The manufacture approach of the high gloss design 
****** plating steel plate characterized by a steel plate elongation percentage performing skin pass 
rolling processing in 0.5-3 .0 with the bright roll whose surface roughness is 0.2 micrometers or less in 
center line average granularity Ra. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This double layer plating steel plate is useful about the double layer plating steel 
plate this invention excelled [ steel plate ] in the design nature which has high gloss, and its manufacture 
approach as materials, such as various home electrical-and-electric-equipment products and building 
materials. 
[0002] 

[Description of the Prior Art] Various metal plates are used for various home electrical-and-electric- 
equipment products, the wall and outer wall panel material for building materials, a signboard, ornament 
interior material, etc. Unlike a paint steel plate, these use corrosion resistance and workability for a color 
tone with all peculiar to various metals, or a gloss list, for example, various metal plates, such as copper 
alloy plates, such as a stainless steel plate, aluminum plate or aluminum alloy plate, a copper plate, or 
brass, and a titanium plate, and various plating steel plates are applied. 

[0003] Fundamentally, although each plating processing to various metal plates is performed in many 
cases for the purpose of raising design nature further like color tone grant, without spoiling an 
appearance peculiar to a metal, it uses various plating steel plates in many cases instead of using the 
expensive metal material itself That is, when a stainless steel rel steel plate, a copper plate, and the brass 
plate itself are used as a metal base, it is, Since it becomes a cost rise in price, the surface exterior shall 
have design nature equivalent to metal bulk material by performing design nature plating which has 
characteristic metallic luster, such as Cr plating, nickel plating, Cu plating, brass plating (Cu-Zn alloy 
plating), and Si plating, on it, using cold rolled sheet steel cheap as the substitute as a metal base. 
[0004] By the way, to use for the various applications which described above the various plating steel 
plates using the above cold rolled sheet steel as a metal base (galvanized base material), it not only 
excels in design nature as fundamentality ability, but it fully needs to be satisfied about corrosion 
resistance. Since these metal material itself is excellent in corrosion resistance or weatherability about 
corrosion resistance when a stainless steel plate, and copper and the copper alloy plate itself are used as 
a metal base, rust generating from an edge surface part, the processing section, and the crack generating 
section hardly becomes a problem. 

[0005] However, when the above-mentioned Cr plating, Cu plating, etc. are performed on the surface of 
cold rolled sheet steel, since it is a **** metal electrically and the plating layer itself does not have the 
sacrifice corrosion prevention operation to cold rolled sheet steel to cold rolled sheet steel, the cold 
rolled sheet steel which is a base material will corrode from an edge surface part or the crack generating 
section, and rust will generate these plating metals. When such rust is generated, appearance value will 
be spoiled and the product function as a design nature plating steel plate will be lost as the result. 
[0006] Thus, although the design nature plating steel plate which performed various kinds of plating 
processings to cold rolled sheet steel is cheap compared with the case where the metal material itself, 
such as stainless steel and a copper plate, is applied, a problem is in corrosion resistance and an 
application will be limited only to a corrosive very loose mild environment'. 
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[0007] 

[Problem(s) to be Solved by the Invention] To a corrosion resistance problem which was described 
above, Zn system (Zn and Zn alloy) plating steel plate and aluminum system (aluminum and aluminum 
alloy) plating steel plate are used for cold rolled sheet steel as a processed base material, and the 
application of a double layer plating steel plate which performed the various, further above-mentioned 
design nature plating to the front face can be considered. 

[0008] In the above-mentioned double layer plating steel plate, the upper plating layer (the maximum 
surface plating layer) is the appearance design nature plating for making the color tone which a metal or 
an alloy has originally like the above-mentioned give, and various plating for giving design nature, such 
as Cr or Cr alloy plating, nickel or nickel alloy plating, Cu or Cu alloy plating, and Si plating, is 
performed. 

[0009] On the other hand, a lower layer plating layer (substrate plating layer) is a thing for 
demonstrating the function which is not in the maximum surface plating layer, i.e., the sacrifice 
corrosion prevention operation over cold rolled sheet steel, and since it has a **** property 
electrochemically to cold rolled sheet steel under corrosive environment, said Zn system plating layer 
and aluminum system plating layer have the function to in_which these plating layer itself prevents and 
controls rust generating of cold rolled sheet steel. 

[0010] Therefore, also in the part which cold rolled sheet steel, such as an edge surface part and the 
crack generating section, has exposed, it prevents that corrode and rust is quickly generated from cold 
rolled sheet steel, and appearance maintenance as a design nature plating steel plate is enabled as the 
result. 

[001 1] However, when various design nature plating, such as Cr plating and Cu plating, is performed to 
the front face of Zn system plating steel plate as a processed base material, or aluminum system plating 
steel plate, a problem as shown in the design nature itself which should be originally required of a 
design nature plating steel plate below arises. 

[0012] First, the surface irregularity which originates in crystal grain peculiar to the electroplating coat 
formed in a plating front face when a steel plate is used is formed in electric Zn system plating as a 
processed base material, and the appearance after giving the maximum surface plating layer for giving 
design nature to the concavo-convex front face becomes what has very small metallic luster. For 
example, when Cu plating is performed to the front face of an electric pure Zn plating steel plate, the 
color of an appearance comes to present Cu color, but since the glossiness after Cu plating is low, 
compared with a pure Cu plate, the appearance which has metallic luster is not acquired and cannot 
become a product as a design nature metal plate similar to a pure Cu plate. Thus, the problem that 
glossiness was low was similarly accepted, even if it was the case where other plating layers, such as Si 
plating layer, were used as a maximum surface plating layer, as long as electric Zn plating steel plate, 
electric Zn alloy -plating steel plate, etc. were used. 

[0013] On the other hand, when a melting Zn system plating steel plate, a melting aluminum system 
plating steel plate, etc. are used, there is little irregularity of the crystal grain which exists in electric Zn 
system plating steel plate, and since it has a smooth plating front face peculiar to a hot-dipping coat, 
about the appearance after performing design nature plating, such as Cr plating and Cu plating, to the 
upper layer, glossiness will become comparatively high. 

[0014] However, in the plating front face of the above-mentioned melting Zn system or aluminum 
system plating steel plate, appearance defects, such as a dross defect peculiar to hot dipping which does 
not exist, spangle encaustic nonuniformity, and a ripple pattern, will exist in electric Zn system plating 
steel plate. Since such appearance nonuniformity and a defect can be visually checked also after they 
give the maximum surface plating layer for design grant on the front face, they cannot cover these 
defects in the maximum surface plating layer. Therefore, since appearance nonuniformity and a defect 
have remained even if it could become the design ****** plating steel plate which has comparatively 
high metallic luster, there is no high-class feeling and there is a problem that commodity value is low. 
[0015] Although it can say that replacing with cold rolled sheet steel and using electric Zn system 
plating steel plate, a melting Zn system plating steel plate, melting aluminum system plating steel, etc. 
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as a processed base material of a design nature plating steel plate like the above for the corrosion- 
resistant improvement of a design nature plating steel plate presupposes that it is effective, it has come 
to satisfy engine performance, such as whenever [ high gloss / which should be essentially required of a 
design nature metal plate ], and the homogeneity of an appearance. 

[0016] This invention is made in view of the above situations. The purpose In the double layer plating 
steel plate which replaced with cold rolled sheet steel and performed design nature plating to the front 
face as a processed base material of a design nature plating steel plate using a melting Zn system plating 
steel plate or melting aluminum system plating steel in order to improve corrosion resistance It is in 
offering the approach for manufacturing the high gloss design ****** plating steel plate which raised 
further the design nature which should be essentially required of this steel plate, and such a double layer 
plating steel plate. 
[0017] 

[Means for Solving the Problem] With the high gloss design ****** plating steel plate of this invention 
which was able to attain the above-mentioned purpose While the substrate plating layer shown in 
following (a) is formed in a base steel plate front face by the hot-dipping method The maximum surface 
plating layer shown in following (b) is formed in the front face of this substrate plating layer less than 
[ thickness: 1 micrometer ] by tiie vacuum evaporationo galvanizing method, and it has a summary at the 
point that the surface roughness of the maximum surface plating layer is 0.2 micrometers or less in 
center line average-of-roughness-height Ra. 

(a) Substrate plating layer : Zn, Zn alloy -plating layer, aluminum, or an aluminum alloy -plating (layer b) 
maximum surface plating layer: An organic resin system clear paint film may be formed in the front face 
of the simple substance of Si, Cu, nickel, Cr, Co, Sn, and Ag or one plating layer of the alloys, and said 
maximum surface plating layer by thickness: l-20micrometer, and such a configuration is also included 
in the technical range of this invention. 

[0018] Furthermore, after forming a substrate plating layer in a base steel plate front face by the hot- 
dipping method, before forming the maximum surface plating layer by the vacuum evaporationo 
galvanizing method, and/or after forming the maximum surface plating layer in manufacturing the above 
high gloss design ****** plating steel plates, a steel plate elongation percentage is obtained by 
performing skin pass rolling processing in 0.5-3.0 with the bright roll whose surface roughness is 0.2 
micrometers or less in center line average granularity Ra. 
[0019] 

[Function] As an example of representation of this invention, vacuum evaporationo Cu plating (the 
maximum surface plating layer) / melting Zn plating (substrate plating layer) double layer plating steel 
plate is taken up, and an operation of this invention is explained in accordance with the circumstances by 
which this invention was completed. 

[0020] First, about each of a pure Cu plate, a vacuum evaporationo Cu plating steel plate, electric Cu 
plating steel plate, and said vacuum evaporationo Cu plating / melting Zn plating double layer plating 
steel plate, this invention persons performed the salt spray test, in order to investigate corrosion 
resistance. In addition, in each above-mentioned metallic material, an exterior has a metal color. 
[0021] Remarkable corrosion was not accepted, although the front face discolored the pure Cu plate 
somewhat and the fall of glossiness was accepted as a result of the above-mentioned salt spray test. 
Moreover, the rust by the corrosion of a steel plate was generated from the end face (cutting plane) at an 
early stage, the steel plate corroded through the plating defect (pinhole) also from the plating front face 
after that, rust generating was accepted, and the vacuum evaporationo Cu plating steel plate and electric 
Cu plating steel plate were understood that the corrosion resistance of both the plating steel plate is 
inadequate, although the corrosion by the Cu plating itself was not accepted. 

[0022] On the other hand, in the case of vacuum evaporationo Cu plating / melting Zn plating double 
layer plating steel plate, rust generating by the corrosion of the steel plate from an end face was 
controlled notably, and it had suggested that the sacrifice corrosion prevention operation over the steel 
plate of Zn plating layer (substrate plating layer) was working. Moreover, although the white rust of Zn 
plating layer was somewhat generated through the pinhole of Cu plating layer (tiie maximum surface 
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plating layer), it did not result [ from the plating front face ] in rust. 

[0023] In order to secure the corrosion resistance (rust-proof nature) as a design nature plating steel plate 
from tiie above result, it turned out that the substrate plating layer which has a sacrifice corrosion 
prevention operation in addition to the plating layer for giving design nature is required separately. 
Moreover, it is related with the white rust generating progress rate of a substrate plating layer, It became 
clear to receive effect in the after treatment (for example, chemical conversion) of the class of substrate 
plating layer or the front face of a substrate plating layer from plating coating weight, for example, it 
was checked that the speed of advance of white rust generating of the substrate plating layer after the 
direction which used the melting Zn-aluminum plating steel plate and the melting aluminum system 
plating (Zn-5%aluminum plating etc.) steel plate forms a maximum surface Cu plating layer is slower 
than a melting pure Zn plating steel plate. 

[0024] In addition, although time amount until the rust of a steel plate generates a substrate plating layer 
so that the thickness (plating coating weight) is large is extended, since it turned out about white rust 
generating in the end face and the maximum surface plating layer front face by own corrosion of a 
substrate plating layer that it is not dependent on substrate plating thickness like ****, it is not limited 
especially about the thickness (coating weight) of a substrate plating layer by this invention. However, 
coating weight is 20 - 60 g/m2, considering points, such as corrosion resistance and a manufacturing 
cost. It is desirable that it is extent. 

[0025] Next, it investigated about the appearance of said vacuum evaporationo Cu plating / melting Zn 
plating double layer plating steel plate. Although the minimum spangle material and zero frequency 
span guru material which generally controlled generating of a spangle pattern were used abundantiy, the 
detailed spangle encaustic nonuniformity and the dross defect of a melting Zn plating front face of a 
substrate remained, and the melting Zn plating steel plate has been checked by viewing, when the 
appearance after performing vacuum evaporationo Cu plating to these front faces was observed. 
Moreover, by processing it after vacuum evaporationo plating, the appearance nonuniformity resulting 
from a spangle pattern can be more notably checked now. That is, in order it is difficult to cover 
completely the above-mentioned appearance defect of a substrate plating layer front face and to have 
applied as a design nature plating steel plate by the maximum surface plating layer since the surface 
nonuniformity and the surface discontinuity of Zn plating layer of a substrate affected the description of 
the maximum surface plating layer as it was even if it gave Cu plating layer as a maximum surface 
plating layer, it turned out that it is necessary to improve the appearance nonuniformity which originates 
in a hot-dipping front face fundamentally. 

[0026] Moreover, as an exterior problem of vacuum evaporationo Cu plating / melting Zn plating double 
layer plating steel plate, it became clear that glossiness is inadequate. Since a pure Cu plate is 
manufactured by cold rolling processing which used the very small bright roll of surface roughness, 
surface gloss is very high and has a high-class feeling. However, although the surface gloss of vacuum 
evaporationo Cu plating / melting Zn plating double layer plating steel plate was far excellent compared 
with the surface gloss of vacuum evaporationo Cu plating / electric Zn plating double layer plating steel 
plate, it turned out that it is less than the pure Cu plate itself Since this had the surface roughness of 
vacuum evaporationo Cu plating / melting Zn plating double layer plating steel plate larger than die 
surface roughness of a pure Cu plate, among the light by which incidence was carried out to the plating 
front face, the component which carries out diffuse reflection on a plating front face increased, and it 
was thought that the component which carries out specular reflection (specular reflection) was what 
decreases rather than a pure Cu plate and leads to the fall of glossiness as the result. 
[0027] this invention persons inquired from various include angles so that they may solve two problems 
that exterior problem, i.e., surface nonuniformity and a defect, and glossiness of the double layer plating 
steel plate which performed design nature plating for giving a metal color etc. to the front face of a hot- 
dipping steel plate are inadequate. Consequentiy, before forming the plating of design nature in the front 
face of a hot-dipping steel plate, and/or after forming, by carrying out skin pass rolling processing using 
the bright roll which adjusted surface roughness appropriately, pressing down a plating front face, and 
reducing surface roughness, the nonuniformity and the defect on the front face of plating are canceled. 
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and it came to complete a header and this invention for the design nature plating steel plate which raised 
surface glossiness to coincidence being obtained. 

[0028] According to research of this invention persons, it turned out that the surface gloss of a double 
layer plating steel plate improves with the fall of surface roughness. In addition, said center line average- 
of-roughness-height Ra is JIS. It is the surface roughness specified by B0601, and, below, is called Ra 
for short. Since the value of glossiness itself changes with the classes of the hot-dipping layer of a 
substrate, and plating layer on the front face of the maximum somewhat, If a metal which will not 
restrict as the same glossiness is shown, for example, will be absorbed from the wavelength field of a 
visible ray if Above Ra is the same is given as upper plating Even if, although falling is not avoided, as 
for some glossiness, the specular reflection component in the front face of the maximum surface plating 
layer many It is not based on the class of the maximum surface plating layer and substrate plating layer, 
but if the surface roughness of the double layer plating steel plate of this invention is 0.2 micrometers or 
less in Ra, surface glossiness will improve clearly. Moreover, the more it makes surface roughness 
small, the more glossiness rises further, but when surface roughness is less than 0.1 micrometers in Ra, 
the rise of glossiness shows the inclination saturated mostly. Therefore, the surface roughness of the 
high gloss design ****** plating steel plate of this invention is good to be referred to as 0.2 micrometers 
or less by Ra, and to be preferably referred to as 0. 1 micrometers or less. In addition, it is thought that 
the lower limit of Ra obtained by stability is set to about 0.05 micrometers when it is not limited, but Ra 
was theoretically made small especially about the minimum of Ra and the actual Rhine production 
process is smoothly considered although surface glossiness will improve a degree. 
[0029] Moreover, it became clear that the small spangle pattern and the dross-like defect which the front 
face of a hot-dipping layer exists also stop being almost conspicuous, and surface appearance 
nonuniformity is also improved with the rise of surface gloss by the draft on the front face of plating by 
skin pass roUing using a bright roll. . 

[0030] Although the design ****** plating steel plate which has whenever [ high gloss ] and does not 
have surface appearance nonuniformity by adopting the above configuration was obtained, the 
configuration of this invention is further explained to a detail. 

[003 1] In the design ****** plating steel plate of this invention, although the substrate plating layer 
formed in a base steel plate needs to be Zn system (Zn or Zn alloy) plating from a viewpoint of securing 
corrosion resistance, or aluminum system (aluminum or aluminum alloy) plating, if only corrosion 
resistance is taken into consideration, a problem will not have that in which these plating layers were 
formed by electroplating in any way, either. However, like the above-mentioned, tiie surface roughness 
of electroplating represented by electric pure Zn plating has large irregularity compared with what was 
obtained by the hot-dipping method, and the surface glossiness after the maximum surface plating 
stratification becomes low by this. 

[0032] Although it will be theoretically thought that the surface irregularity resulting from small plating 
crystal grain is crushed, and surface roughness falls gradually and glossiness's improves in connection 
with it if skin pass rolling with the small bright roll of surface roughness is performed also with electric 
Zn system plating steel plate It is until to extent to which the rolling force at the time of SUKIMPA 
rolling is increased remarkably for that purpose, and the elongation percentage of eleclric Zn plating 
steel plate exceeds at least 3 - 4%. It cannot attain, if it does not roll out. If it rolls out to such a big 
elongation percentage, since the own mechanical property of electric Zn system plating steel plate will 
change a lot, namely, will cause an increment, an elongation fall, etc. of tensile strength and will become 
a steel plate lacking in workability, actual use becomes difficult or impossible. 

[0033] Therefore, it is unsuitable to use what has improved the surface gloss of electric Zn plating steel 
plate actually as processed material for forming the maximum surface plating layer, and it turned out 
that a front face needs to limit to a comparatively smooth melting Zn system plating steel plate or a 
melting Aln system plating steel plate originally as this processed material. In addition, in this invention, 
melting Zn plating, a melting Zn-aluminum alloy plating, melting aluminum plating, a melting 
aluminum-Si alloy plating, etc. are mentioned with the above-mentioned hot dipping. 
[0034] On the other hand, about the class, since the maximum surface plating layer is made in order to 
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give design nature, especially if it is things other than Zn system plating which is a substrate plating 
layer, or aluminum system plating, it will not be limited, For example, a Cu-Zn alloy plating besides 
metal plating, such as Si plating, Cu plating, nickel plating, Cr plating, Co plating, Sn plating, and Ag 
plating, Cu Al alloy plating, a Cu-nickel alloy plating, a nickel-Cr alloy plating, a Co-nickel alloy 
plating, a Sn-nickel alloy plating, a Sn-Cu alloy plating, etc. are mentioned. However, it is necessary to 
form these upper plating layers by the vacuum evaporationo galvanizing method. This is because 
vacuum evaporationo plating is excellent in glossiness as compared with electroplating etc. as it 
described above. In addition, the vacuum evaporationo plating said here means the vacuum deposition of 
a wide sense, and the various ion plating methods, the sputtering method, and a CVD method are also 
included as a means in addition to the usual vacuum deposition. 

[0035] It is necessary to set thickness of the maximum surface plating layer to 1 micrometer or less from 
a viewpoint of glossiness. For example, when the melting Zn plating steel plate which raised surface 
gloss is created beforehand, Cu plating is covered with bright skin pass rolling etc. on the front face and 
tiie thickness of plating is 1 micrometer or less Although an appearance can present Cu metal color, 
without reducing the gloss of a ** and melting Zn plating as not much, when the thickness of plating 
exceeds 1 micrometer, the fall of glossiness is accepted gradually and metallic luster comes to be clearly 
inferior compared with a pure Cu plate. Such a phenomenon was accepted also when the maximum 
surface plating layer was except Cu plating, and it became distinct [ that glossiness falls ], so that the 
thickness of plating became thick. 

[0036] this invention persons investigated the cause which the above phenomena produce by the surface 
observation by the electron microscope. Consequently, before forming the maximum surface plating 
layer, the front face of the melting Zn plating layer of high gloss was very smooth, and the irregularity 
by crystal grain etc. was not accepted. And it accepted notably in the range in which it is checked that 
each crystal grain grows gradually as the thickness of a plating layer increases, although the crystal grain 
of each of this plating layer in the range where the thickness of the maximum surface plating layer is 
very small is very small when the maximum surface plating layer is formed in the front face, and most 
cannot be checked, and, as for the phenomenon, thickness exceeds 1 micrometer. Therefore, it was 
thought that the thickness of the maximum surface plating layer was based on the increment for diffuse 
reflection Mitsunari accompanying formation of the detailed surface irregularity by the grain growth of 
this plating layer as a cause of influencing glossiness. 

[0037] In order to reduce the surface detailed irregularity by crystal grain like the case of skin pass 
rolling processing of an electric pure Zn plating steel plate although some glossiness improves if bright 
skin pass rolling processing of the double layer plating steel plate with which the thickness of the 
maximum surface plating layer exceeded 1 micrometer is carried out again, a remarkable roll draft must 
be performed. Therefore, if bright skin pass rolling processing is performed before the maximum surface 
plating stratification and the bottom of the pressure by the bright skin pass is again performed after the 
maximum surface plating stratification, the own mechanical property of a steel plate will change 
sharply, and serves as an ingredient with difficult processing substantially, and a product cannot 
become. From the above result, the thickness of the maximum surface plating layer for giving design 
nature was specified as 1 micrometer or less. What is necessary is not to be limited especially about the 
minimum of the thickness of a **** surface plating layer, and just to make it become more than the 
minimum thickness that can give appearance design nature according to the class of this plating layer. 
[0038] For example, when obtaining the design nature plating steel plate which forms Si plating as a 
maximum surface plating layer, and has each interference color for every thickness of the by the optical 
interference of this Si plating layer, the minimum of the thickness of Si plating layer is set to about 0.02 
micrometers, and maximum thickness is about 0.15 micrometers. Moreover, if the thickness of a plating 
layer is 0. 1 micrometers or more when performing Cu plating and nickel plating in the maximum 
surface plating layer, a surface appearance will become possible [ presenting Cu color and nickel color ]. 

[0039] As mentioned above, although the high gloss design ****** plating steel plate specified by this 
invention was described, the purpose of the various improvement in the engine performance of 
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fingerprint-proof disposition superiors is carried out on the weatherproof improvement in real use, and a 
disposition with a blemish-proof [ surface ], and what gave the organic resin system clear paint film to 
the front face of the upper plating layer is contained in the design nature plating steel plate of this 
invention. 

[0040] Since the front face of the high gloss design ****** plating steel plate which made surface 
roughness small becomes the factor which spoils the beautifiil plating appearance which it becomes easy 
to generate detailed cracks, such as abrasion and sticking, on a plating front face, and has metallic luster 
at the time of post processing etc. at the time of handling since it is very smooth, it is not desirable. 
Moreover, since white rust generating by the corrosion of a lower layer plating layer arises at an early 
stage depending on a corrosive environment, it is effective to give an organic resin system clear paint 
film also a sake [ on a white rust-proof disposition ]. 

[0041] For such improvement in appearance maintenance, it is desirable to have an organic resin system 
clear paint film with a paint film thickness of 1 micrometers or more on the front face of the upper 
plating. As for the defect of a pinhole etc., a paint film has much paint film thickness at 1 micrometer or 
less, and the appearance maintenance effectiveness by paint becomes small. Moreover, even if paint film 
thickness gives exceeding 20 micrometers, effectiveness, such as the above-mentioned weatherability 
and a sex with a blemish-proof, is saturated, and is not desirable in manufacturing cost. Therefore, the 
thickness of an organic resin system clear paint film is good to be referred to as about 1-20 micrometers. 
In addition, if weatherability is thought as important, about 10-20 micrometers will be desirable. 
[0042] Moreover, about the class of the above-mentioned organic resin system clear paint film, no limit 
is received and various paint films, such as the Fori acrylic, a polyurethane system, a polyethylene 
system, a polyester system, an epoxy system, and fluorine system resin, and these laminating paint films 
are mentioned. Furthermore, minute amount addition of various wax components etc. is desirable for the 
purpose of corrosion-resistant improvement because of addition of oxides, such as a silica sol, and the 
improvement in workability after paint film grant in this organic resin system clear paint film. In 
addition, although not restricted especially about the method of application of the above-mentioned 
organic resin system clear paint film, generally the approach of forming the clear paint film of 
predetermined thickness is recommended by the roll coater method or the powder coating method. 
[0043] Here, the manufacture approach of the high gloss design ****** plating steel plate of this 
invention is described. First, the steel plate which gave the melting Zn system or the melting aluminum 
system plating layer as a substrate plating layer is produced by the manufacture approach of a well- 
known hot-dipping steel plate. In addition, it is also possible to raise more the adhesion between layers 
of the maximum surface plating layer / substrate plating layer by cleaning processing of a predetermined 
hot-dipping steel plate, the acid-washing processing by the weak acidic solution, phosphating, etc. as 
pretreatment which gives the maximum surface plating layer. Furthermore, various design nature metal 
plating or an alloy plating is performed to the front face of a hot-dipping steel plate by the well-known 
vacuum evaporationo galvanizing method as a maximum surface plating layer. In this case, in order to 
obtain the double layer plating steel plate which has high gloss as a final product, skin pass roUing 
processing is performed once [ at least ] using the bright roll which prepared surface roughness below to 
the predetermined value in a production process. Specifically, this bright skin pass processing is 
performed according to one procedure of following the (1) - (3). 

(1) How (2) to carry out rolling processing at the hot-dipping steel plate itself before performing 
maximum surface plating processing How (3) to carry out rolling processing, after perform maximum 
surface plating processing and considering as a double layer plating steel plate How to carry out rolling 
processing again after carry out rolling processing first to the hot-dipping steel plate before the 
maximum surface plating processing and carrying out the maximum surface plating further [0044] 
however, the above - in the case of which, it is necessary to fulfill the following conditions First, since 
it is necessary to set to 0.2 micrometers or less surface roughness of the double layer plating steel plate 
finally obtained by Ra, the thing 0.2 micrometers or less by which bright finishing was,carried out needs 
to be used for the surface roughness of the work roll for carrying out skin pass rolling by Ra at least 
according to the last finishing of buffing etc. 
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[0045] Furthermore, it is required to carry out skin pass rolling so that the elongation percentage (%E1) 
of a rolled out processing steel plate may become 0.5 - 3.0% of range with the work roll with which 
surface roughness was prepared. When an elongation percentage is less than 0.5%, the roll draft on the 
front face of plating by skin pass rolling is inadequate, leveling on the front face of plating is not enough 
as a result, and whenever [ high gloss ] is not obtained. Moreover, the rolling processing of less than 
0.5% of elongation percentages of the effectiveness which is not conspicuous and carries out the various 
encaustic nonuniformity and the dross-hke defect which exist in a hot-dipping front face is inadequate. 
Here, although appearance glossiness improves notably by skin pass rolling processing of 0.5% or more 
of elongation percentages, the rise of glossiness is mostly saturated with about 3.0% of elongation 
percentages. Moreover, although based also on the class of steel plate, the mechanical property of the 
obtained double layer plating steel plate will change a lot, namely, the fall of elongation and the fall of 
an n value (work-hardening constant) will take place, and it will become the very bad steel plate of 
workability from the hit beyond 3.0% of elongation percentages as a result. Therefore, since the 
workability of a product will be spoiled, the skin pass rolling processing beyond the need for obtaining 
high gloss should be avoided. 

[0046] For the above reason, the steel plate elongation percentage at the time of skin pass rolling was 
specified as 0.5% - 3.0%. In addition, if the workability of the obtained product is thought more as 
important, it will be desirable to manufacture the upper limit of a skin pass elongation percentage at 
2.0% or less. In addition, what is necessary is just to control the sum total elongation percentage of both 
rolling processing (the back before forming the maximum surface plating layer) to become 0.5% or 
more and 3.0% or less, in carrying out skin pass rolling 2 times. 

[0047] Moreover, what is necessary is not to be specified and just to use properly suitably if needed 
especially in this invention, although there are the so-called dry cleaning (dry type) rolling-out method 
and the sentiment (wet) rolling-out method in skin pass rolling processing. However, when a plating 
layer is taken up by the work roll front face of bright finishing, the wet rolling-out method is more 
desirable. On the front face of the design ****** plating steel plate with which it was satisfied of high 
gloss and a surface-discontinuity dissolution as mentioned above, organic resin system clear paint can be 
performed if needed in the well-known method of application of contact processes (the roll coat method 
etc.) thru/or non-contact methods (electrostatic coating, powder coating method, etc.), and 
weatherability, fingerprint-proof nature, a sex with a blemish-proof, etc. can be improved on it. 
[0048] In addition, it is possible to apply various stainless steel plates, various low-alloy-steel plates (Cr 
system, Cu-P system, etc.), etc. as a base steel plate used by this invention if needed besides usual cold 
rolled sheet steel. Furthermore, especially the vacuum evaporationo galvanizing method when forming 
the maximum surface plating layer is not limited to the class, and either of the vacuum evaporationo 
galvanizing method which includes various ion plating, sputtering, etc. other than the usual vacuum 
evaporation technique can be used for it. 

[0049] Although an example explains this invention to a detail further below, the following example is 
not the thing of the property which limits this invention, and each thing marked, prepared and changed 
into before and the after-mentioned meaning is included in the technical range of this invention. 
[0050] 

[Example] The desired upper plating processing was performed on the front face by the vacuum 
deposition galvanizing method using the melting Zn plating steel plate and the melting aluminum-Si 
plating steel plate. Moreover, before forming the maximum surface plating layer, or/and after forming 
the skin pass rolling processing with a bright roll, it was performed. The detail of manufacture 
conditions is shown below. 
[0051] 

(Manufacture conditions) 

- Lower layer plating steel plate : - melting Zn plating steel plate (Ti killed steel) 
Plating coating weight 60 g/m2, zero SUPANGU RU material (board thickness 0.6mmt) 

- Melting aluminum-Si plating steel plate (Ti killed steel) 

Plating coating weight 40 g/m2 (board thickness 0.6mmt) - upper plating pretreatment : Hot-dipping 
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steel plate In an alkali system water solution After degreasing, they are rinsing and desiccation. - upper 
plating art : The electron ray heating method vacuum deposition galvanizing method It is steel plate 
temperature at the time of the - upper plating. : Ordinary temperature -100 degree C - plating class, 
coating weight : It indicates to Table 1. - vacuum evaporationo room degree of vacuum : 1x10 - 2 or less 
Pa - heating evaporation source : Pierce type electron gun - skin pass rolling processing : Roll surface ; 
Bright finishing (Ra=0.10micrometer) 

rolling method ; Wet rolling Steel plate elongation percentage ; In accordance with the following 
criteria, the engine performance was evaluated about the written profit ********** steel plate to Table 
1 . The result is shown in Tables 1-3. 

[0052] (Surface roughness) The center line average of roughness height on the front face of plating 
(center line average of roughness height specified by Ra:JISB0601) was measured with the sensing-pin 
type granularity meter. 

Resign nature) The glossiness on the front face of plating was measured by 60-degree specular-gloss 
method using the glossmeter. In addition, the contents of the notation shown all over Table 1-3 are 

[ following ] passages. 

O : Glossiness More than 400O: Glossiness 300-400x: Glossiness Less than 300 [0053] (Corrosion 
resistance) The corrosion cycle trial which makes the process shown below 1 cycle (24h) was performed 
a total of seven cycles (for seven days), and the rust incidence rate from a cutting plane (end face) was 
evaluated. 

Corrosion cycle trial: Salt fog (8h) -> Air drying and neglect (16h) 

In addition, the contents of the notation shown all over Table 1-3 are as follows. 

O : Rate of end-face rust generating area 10% or less (area %) - rust-proof nature fitness **: Rate of 

end-face rust generating area 10 - 50% - rust-proof nature and ******x: Rate of end-face rust 

generating area 50 - 100% - rust-proof nature - inferior [0054] (Workability) The test piece which 

carried out milling to JIS No. 5 was offered as a sample to the monopodium tensile test, elongation (% 

El) and an n value (work-hardening constant) were measured, and change of the mechanical property 

before and behind bright skin pass rolling processing was investigated. In addition, an n value shows the 

value of a characteristic n at the time of approximating the stress-strain curve (sigma-epsilon curve) of 

an ingredient by the degree type, and it means becoming the ingredient excellent in workability, such as 

an overhang, so that this n value is large, 

sigma = The contents of the notation shown all over Fepsilonn and Table 1 are as follows. 
O : the fall of elongation or an n value - almost - there is nothing - workability fitness **: the fall of 
elongation or an n value - a little - large ~ workability and ******x: the fall of elongation or an n 
value - remarkable - workability ~ inferior [0055] Also when the monolayer plating steel plate which 
gave only the maximum surface plating layer by the vacuum evaporationo galvanizing method was used 
for the double layer plating steel plate and Ti killed cold-rolled IF steel plate (with no lower layer hot 
dipping) which gave the maximum surface plating layer to electric Zn plating steel plate by the vacuum 
evaporationo galvanizing method as comparison material, it was shown in Tables 1-3. Moreover, the 
thing which did not carry out bright skin pass rolling processing, and the thing which carried out skin 
pass rolling processing with the large dull roll of surface roughness were also shown as comparison 
material. 
[0056] 
[Table. 1] 
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[0057] 
[Table 2] 
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[0058] 
[Table 3] 
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[0059] It turns out that the double layer plating steel plate of this invention has high gloss, and is 
excellent in design nature, and it excels also in end-face corrosion resistance (rust-proof nature) or 
workability so that clearly from Tables 1-3. On the other hand, the double layer plating steel plate which 
used electric Zn system plating steel plate for the substrate plating layer has large surface roughness, and 
it turns out that it is inferior to design nature (glossiness). Moreover, when it does not have a substrate 
plating layer, it turns out that some which performed the direct upper plating processing to cold rolled 
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sheet steel have a problem in respect of corrosion resistance especially. Furthermore, although design 
nature (glossiness) is inadequate, surface roughness becomes small about too much processing (that to 
which a skin pass elongation percentage exceeds 3.0%) by skin PAL rolling and surely design nature 
(glossiness) is excellent even if it is the double layer plating steel plate specified by this invention on the 
other hand when surface roughness is large, it turns out that the mechanical property of a base material 
steel plate deteriorates, and it is inferior to workability. 
[0060] 

[Effect of the Invention] The double layer plating steel plate which this invention is constituted as 
mentioned above and has predetermined two-layer plating structure and surface roughness was excellent 
in high gloss at design nature, and corrosion resistance and workability were also found by that it is a 
good functional surface treated steel sheet. 

[Translation done.] 
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mmm^w^L. w^crMmm^x9Hzm.^^yrv 

x-^±fLh. 

[0035] mim>^'>tmcom^\i. mmcm^^' 

^y->'<xjmmzx-^xmmmmsif>tzmmzniib'y 

^mmi-^i^^Lxis^. ^cmmizcnib'o^^w. 
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ibt^ti. mumi:tt'^xmytiRm(pi)Hz'^hmiz 
[0036] *f&HM'^fi. 

n)f)^^mmmmmzmx'^^Bmizxmm 
'm(>ix^j:i!if^'yfz, ^Lx. ^(7)mmiz^mi^r>^m 
^:m^ht. ^m>f>'^^m<^m^ifi^miz^h^\^^ 
Ht'fi, mi^-ytmrn^mm-mmz^b-^K. {3 
t^t>'^il2T#'5rv^*^ i^-)^mcom-$i}^mwtnz 

^(ommm^-ifiiummiLimrcmizwbi^ti 
tz, m-yx. mmib-y^Mcom^iimv^izmti 
mmb Lxii. ^MmMLco^mzx mm^j: 
20 mmm€sff)mfSLi,zmmimitm<nmnizxit^ 

[0037] fi^ffii^o §€<^JIf 1 11 m imitzM 

<DX^ yA-;?.E®MJIcOJi^ t nm.z. ^^T±\.z i 

fSMlz-fp-i h:^^y^-<:^S^m^^^j:\''^: S^ffla6 
':>^mmfS.mi>zmj^7'y^ hx^yy-^XizX aSSJITSr 

30 a i: -mtf, «K ^M(r,mmmmt)-±mizmt i 
xLtontiz:^^. mmm^zmxmm^j:m-[t =5: 

fz. \^&mmib-y^mcr,m^<7)rmiz-:>\,^xim^zm^ 
^iii,mx-ii^j:<. 'm-y-^mcnmmizmtx. 
Mmtm^-ti ^ t mm^mmmiiLkt^miz 

[0038] LTS iibr,^^: 

m&L. msiiib'7^m(r>^^'fmzX'yxic^m^m 
40 i,zm^cr>^m,t:t^iM.\sm>'7-^mm%i>^iz 

{4. S iJ6'5#Jl(7)JJ§coTll{4ijJ:^0. 0 2^tmt 
^•9. ±l?IOlf§{4i5j;-?-0. 1 5jumgJgfJ)^. t 
fz. a:^EB*^->#Jiic:Cui6'3#^N ift-^#S•^T^•3 

[0039] ULhJ: 0 . ^mx-m^tim^mm^. 
miaif>r>^imiz^\^xuMtt:i)\ mmizmhm 

tttii6i±5 mLx. iMib-o § mcommzm^mmjk 
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[0040] < Lrzm^mMmmib 

^Mnmizxi^m^i<miz±thfzi6. mem 

[0041] z(^mmmim±<^tzMzii^ mm 

miz^-ttztimtu\ mmm^ifiiMmvxrT 

{is mmiz\^y^^-mcr)xmm<. mmizi:mm 

mh. m^^xhmzi>mL<^\>\ a-^x. ^mm 

mmmmmt^^j:(>ii. io-20;umag 
mtiw 20 
[0042]^^^. ±timmm^i:^ y r-mmm 

ix^ 4. (Tymmmmm^f i^tii, § ^> . H:ttt[6i± 
^awtLT. ^mmmm^^^jr-mm'^izi^u:^ 

±mmm^ 'j7-mmcom&miz-?i^xmiz 

[ 0 0 4 3 ] T\ *s&Bj(7)^^3i^-i;^|5tt^jg!^ # 

ixmmz nmrziim.A i^-^tatrmuzim 
i:mmmf)'>tm(r)mm-mizximrh. 
&mi^-o^mi:m-m!mtix. m^commi^^-y^ 
mmmmm'^mmmmiz^ hmam. d 

mmcommizMcmmib -y^mtix. ^mMii±m 

z<7ym.iz. m^mffatLx-0,mK^^i-mmiib'} 
^mm^mtii^izii. wkxmco'Px^{)^^^j:<b 1 1 m 
a. mw^mm&mmzmmLfzry^ hu-iu^ 

<7)7'9-f hx^yys-xjtaa^. Tie ( 1 ) ~ ( 3 ) ov^ 

mumtiim so 
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1 0 

(2) SaiB*b-5g^J!«l$ff-5TlgJg4^o#i@SCi:UcSi 

(3) -> # ^ais ffcom*^ ^ m^iz t -f&mnnt 
mi'iiw mzm0miib'>^^^')f::mznifs&!m. 

[ 0 0 4 4 ] ffl ±sium(D%^iz}i\,^x t . 

Mi^->^mm(r)mmmmt:RaX'o. 2^iinWTt-ri. 

lummrnma. ^■^yjtBmc^miti.mzx^. 

{Ct. ttffSSaillfflROf^t/^ (%E 1 ) >i!«0 . 5- 
3. 0%c7)OT::^I.J:dlc>?.=»f>'VN-xff®$:^t^ 

Xh 0 , ^St LTi6'5 § ^fflcr)^jt^f^ffl;!,i+^T^ 

Ski, . mm 0 . 5 xmcDsmumxiiT^+^xf) 

zzx\ wv^mo. 5%m:.cox^y.>-<xEmmm 
izx'o. ^mm!^iimizi^m^tit-f}^. wms. 

mmizhx^tK m/m3. oximtfzhtz^t^^. 

0. ^cofziblz. Ayt^intfzibcr>0^\;j.±(r,x^y 

mi-fi>K^x'$>i>, 

[00463 liLtcmMzi: »? , x^yj-ixmmcom 

um/mi. 0. 5%~3. o%tm^uz, m%^ix 

m±mi2. o%mzx$mti>ztf3mti\\ 
^x^yj'ixsmi2mizR^mm-&m^ui (mm 

m^o. 5%w±. 3. o%i^xrt^j:tiioi>zmm-fti 

10 0 47] ttz. x^yj-^xmmmizii. 

i}\ :^mxiimzm&^Kih<Dx^j:<. -miziBt 

^a^jimmizif)'} ^ mifi^ 'v^r-y r^tinsr^iz 

mtmmxmmum&uzMimmi^^mm 
miz. li^izi^txwmmi'VT-mmtmmm 

m^m) co^j^cDmwjmizxm\>\ iwiitt, mm 
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[0048] m^mtT^m^'^^mmmt txn. as 
15. ^mi&^mm ( c r^. c u - p^^) m^mm 

[0049] mi^m^imw^zi'ixmztmf.m 



* m< , to • mimnmLxB.n^i-i>:itii. 
V ^tixi,:^^m<r)msmmnziittLi> h<r)xh i , 

[0050] 

^<DmizM^mib'>tmizxmm 
fdi/'i5^x/mmirzmzm':>t:, m^mmmi 

[0051] 



mtitzub-^mmiz-^^^x. rmmmzm-^xm^ 
[0 0 5 2] (mmmm) mi^mmzx^-y^^ 30 

fficOtf't^H^^fflS ( R a : J I S B 0 6 0 HCTS^ 

(MMm mimmm^^x . eo- mmm.mizx 

©: ^mSi 4 0 0jaJ: 

O: 3 0 0-400 

X: tft'iKm 3 0 0*)! 
[00 53] (W:fe14) mz7r.-tT.m 1 
(24h) b-tmit^-^'^'/l^mi^. m\l^^^f^ 40 
(7BrBl) iT^rVK -roBfiii («®) *»4>«0*MII^*Sr 

o : ^mm^^wm i o%ot (ffiii%) t« 

A: «EI5^4BMI$ 10~5 0%fW*^tt-^ 

X : mmm^^wm 50-10 o%x'i«#«i4Jj^5o 



tiPMg (T i 

1 -sii^n^mm. (Ti^yn<is) 

«)r)§#«i4 0 g/m2(^0. 6mmt) 

®a~ioo'c 
mi^iztm 

1x1 0-2PatJlT 



(Ra = 0. 1 Ojtxm) 

^ 1 {iffiii 



[0054] (jDltt) J I SS-^tC^^'fXjDlL/:: 
iii:SytS:mtt§l3SOI«iit^#tMt, W {%E 1 ) tJj: 

cr = F e" 

if 

[00 5 5] ^l~3t{i, JtffiJIifirLT. «mZn«6 

-5 %mmz-mi>h'o%m.zxmm^'>%m^m.\.fd^ 
yj.^yn7.wmm^mm.\^tsii}-->fz%,<^. 
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